Introduction
Uncontained peripheral bony defects of the tibia can be encountered in patients undergoing primary and revision total knee arthroplasties. These defects must be corrected at the time of surgery to provide a stable platform for the tibial component (1) . The management of medial bone defect of proximal tibia in varus knees undergoing primary total knee replacement (TKR) can be done by cement augmentation (2) , metallic wedges (3e5) and autogenous bone graft (6, 10) . The use of bone graft provides an inexpensive and easily available means of augmenting proximal tibial surface while preserving the subchondral bone (6) . There are many techniques used for autologous or homologous bone grafts implants. Homologous bones come from bone banks duly tested and prepared, and the autologous grafts are taken from cuts performed on femoral and tibial condyles in primary prosthesis, and, as an alternative, they can be taken from the iliac crest in blocks, both for primary lesions and for reviews. The aim of our study was to demonstrate that bone grafts can be used to manage all the proximal tibial bone defects in our cohort of population with good clinical and radiological outcome.
Materials and methods
This is a retrospective study conducted at Khoula Hospital, Muscat. All the primary total knee replacements done between 2006 and 2010 were analysed, and 48 cases were included in this retrospective study. We included patient with varus >15 , defect >10 mm. Knees with lateral plateau and femoral defects were excluded from the study.
There were a total of 48 knees in 42 patients, 22 males and 20 females. Ages ranged from 56 to 74 years, with an average of 63.5 years. Regarding the knee, 30 (62.5%) were right and 18 (37.5%) were left. Concerning pathology, all knees presented with primary osteoarthrosis. Medial parapatellar approach was used in 36 cases and subvastus approach was used in 12 cases. DePuy (Sigma PFC) cruciate retaining was used in all 30 cases and cruciate sacrificing in 18 cases.
Operative technique
Autogenous bone graft from the proximal tibial bone cut was used to reconstruct the defect in 43 cases. The sclerotic bed of the graft was freshened till bleeding bone, preserving the strong subchondral plate of bone. The cancellous surface of the bone cut was placed over the graft and stabilised with 4.0 mm partially threaded cancellous screws.
Five patients had larger uncontained defect involving more than 2/3 of tibial condyle. In these cases, after cutting the defect obliquely as a first step, the proximal tibial bone stabilised to periphery with screw to convert it to contained defect. The excess bone was shaved off, and cancellous remaining bone from femoral cuts were morcellised and impacted into the contained defect (Figures 1e4). Subsequently, the tibial preparation was done in routine technique in 25 cases where the defect did not extend beyond the fine of the prosthesis. In remaining 23 cases, the defect extended beyond the fine, and a press fit stem size 75 was used along with tibial prosthesis. The patients were mobilised next day after surgery with weight bearing as tolerated with help of Zimmer frame. All patients were followed-up at 2 weeks, 6 weeks, 3 months and 1 year postoperatively.
Results
In our series, average follow up was 8.5 years with a range of 5 to 10 years. There was radiological incorporation of graft in 47 cases by 6 months postoperatively. The patients with larger defect with peripheral rim reconstruction and impaction grafting showed radiological incorporation by 8 months postoperatively. There was collapse of graft in one case at 5 months postoperatively. The improvement in knee score was observed from 40 (28e52) to 90 (85e93) points. The postoperative limb alignment improved from average 18 degree varus (15e25) preoperatively to 3 degree varus (15e25) postoperatively. There was no case of infection. 
Discussion
Proximal tibial varus is an extremely common deformity in our cohort of patients. They sit on floor because of social and cultural reasons and have very good range of movement. They have defect in posteromedial aspect of medial tibia requiring reconstruction while performing TKR.
Bone cement can be used to fill smaller defect up to 5 mm (2). However it tends to fracture and fragments when used to for larger defects. The larger defects can be filled using metallic wedges (3). This involves resection of good subchondral bone to match the shape of the wedge and increases the cost. Windsor et al (4) describes the use of bone graft as biologic inexpensive option for augmentation of these defects. The bone from cuts can be used for reconstructing these defects. We have described a technique where the uncontained defects are first converted to contained defects as shown in figure and followed by impaction grafting to fill these defects. The biologic restoration of proximal tibia makes revision surgery on these knees easier. The grafts were evaluated histopathologically by Parks and Engh (7) and found to be incorporating without vascularisation by creeping substitution.
The stem extension has been shown to provide improved stability to knees (8) and has been used irrespective of size of grafts. In our series, the stem extension was used only in cases where defect extended beyond the fins of implant. For smaller defects, sclerotic bone provides enough stability to prevent collapse of graft. There was one collapse of graft in a case without stem extension; retrospectively, we realised the defect was large enough to require stem extension. This reduced the cost of surgery and avoided the tip of stem pain. Impaction grafting with a mesh has been used to reconstruct the defects (9e11). In our series, we have described an inexpensive and biologic technique to initially convert the defect into contained defects using a graft and then impact the cancellous bone into the contained defect. We had full radiological incorporation in five cases where this technique was used.
Two screws of 4.5 mm were used to provide initial stability to graft as the defects were oblique; there are reports in literature (12) to use graft without any fixation.
Conclusion
The autogenous bone graft is a biological and inexpensive technique for proximal tibial reconstruction in varus knees undergoing TKR. Converting tibial defect into contained defects and impacting cancellous bone into the contained defect is a simple and good technique to achieve correction.
The incorporated bone restores proximal tibia providing good bone stock for any subsequent reconstruction.
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